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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 


- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). tn no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication(s) filed on 14 November 2003 , 
2a)l3 Tliis action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 

Disposition of Clainfis 

4) M Claim(s) 23-43 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 0 Claim(s) is/are allowed. 

6) 13 Claim(s) 23-43 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)n The drawing(s) filed on is/are: b)\3 accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or fomi PTO-152. 

Priority under 35 U.S.C. § 119 

12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)n All b)n Some * 0)0 None of: 

1 .□ Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 


Attach ment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) 

2) □ Notice of Draflsperson's Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. . 

3) H Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) □ Notice of Informal Patent Application (PTO-152) 

Paper No(s)/Mail Date // o 3 6) □ Other: . 


U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) 


Office Action Summary 


Part of Paper No./Mail Date 0204 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

1 . The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such fiill, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

2. Claims 23, 24 and 43 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to enable one skilled 
in the art to which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. Claims 23 and 24 show a Si/SiGe/Si bipolar device where C is provided in any of the 
base, emitter or collector up to a concentration of lO^^cm'^ and the lattice change is less than 
5(10)"^. However, if C is added to Si with a concentration at the upper limit the lattice will 
change by more than the claimed amount and thus the claimed range is not enabled. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 23 - 25 and 29 - 34, 40, and 41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Lanzerotti et al. (IEEE) in view of Lanzerotti et al. (lEDM). 

5. With respect to claims 23, 24 to the extent that such a lattice change is possible, 25 and 
29, Lanzerotti et al. (IEEE) show a bipolar transistor (see page 334 column 2) with a Si emitter, a 
SiGe base with C added at a concentration of 0.01 1 and a Si collector. C is added only to the 
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base layer. Lanzerotti et al. (IEEE) show undoped spacers of SiGe on either side of the doped 
base layer to prevent diffusion of the dopant into the emitter or collector and thus the base is not 
in direct contact with the emitter and collector. Lanzerotti et al. (lEDM) shows that it is 
necessary to reduce the base resistance (page 249, column 1, first paragraph of the introduction) 
and that the addition of C reduces the diffusion of the B dopant. It would therefore be obvious to 
omit the undoped spacer layers to reduce the series resistance and then the base would be in 
direct contact with the emitter and the collector. 

6. With respect to claims 30 and 3 1, Lanzerotti et al. (IEEE) show the Ge concentration as 
0.25 (page 334, column 2, first full paragraph). 

7. With respect to claim 32, Lanzerotti et al. (IEEE) show the base layer is 46 nm (page 334, 
column 2, first full paragraph). 

8. With respect to claim 33, Lanzerotti et al. (IEEE) show the base layer as 46 nm but since 
criticality has not been established this is regarded as equivalent to 40 nm. 

9. With respect to claim 34, Lanzerotti et al. (IEEE) show the product is 1250 which is 
within the claimed range. 

10. With respect to claim 40, Lanzerotti et al. show the base is doped to 7(10)^^ (page 334, 
column 2, first full paragraph) which is within the claimed range. 

1 1 . With respect to claim 41 , Lanzerotti et al. do not specify that the doping is uniform over 
the whole thickness but it would be obvious to make it uniform since a non-uniform profile 
would increase the resistance. 

12. Claims 26 - 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lanzerotti 
et al. (IEEE) in view of Lanzerotti et al. (lEDM) and further in view of Shoji et al. 
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13. With respect to claim 27, both Lanzerotti et al. references show the C as only being in the 
base but Shoji et al. show a bipolar transistor (Figure 2A and column 4, line 42 et seq.) where the 
C is in both the emitter and the base. The use of C minimizes the formation of misfit dislocations 
which reduces device performance (column 2, line 13 and column 1, line 55). It would have been 
obvious to modify the basic device to include the C in the other layer to minimize misfit 
dislocations. 

14. With respect to claims 26 and 28, since it is effective to solve a problem with one 
interface, it would also be obvious to use the same solution for the other interface or both 
interfaces. 

15. Claims 35 and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lanzerotti et al. (IEEE) in view of Lanzerotti et al. (EEDM) and further in view of Sato et al. 

16. With respect to claims 35 and 36, Sato et al. show that a conventional base would be 59 
nm wide with a 9% Ge level which gives the product as 53 1 . Since it is standard, it would be 
obvious to use it in the Lanzertotti et al. (lEEE/IEDM) device as a design alternative. 

17. Claims 37 - 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Lanzerotti 
et al. (IEEE) in view of Lanzerotti et al. (lEDM) and further in view of SokoUc et al. 

18. Neither Lanzerotti et al. show the shape of the Ge distribution but Sokolic et al. show the 
distribution can be an arbitrary trapezoid or uniform (see page 263, third paragraph under 
Introduction). It would be obvious to use any of the shapes as a design alternative since they are 
known, 

19. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lanzerotti et al. 
(IEEE) in view of Lanzerotti et al. (lEDM) and further in view of Li et al. 
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20. Neither Lanzerotti et al. show detailed contact structures but Li et al. show the use of a T- 
shaped emitter contact of doped poly (column 5, line 10) which permits a narrow emitter contact 
while providing a large contact area (column 3, line 54). It would have been obvious to use the 
T-shaped contact to provide large contact area as shown by Li et al. to provide ease of 
contacting. 

Response to Arguments 

21 . Applicant's arguments filed 5/5/03 have been fully considered but they are not 
persuasive. 

22. With respect to the 1 12 rejection, Applicant states that it is not possible to infer the strain 
and that the strain and the C concentration are independent. First, it is possible to infer the strain 
and Applicant is referred to Vigard's law. Second, whether the two are claimed as independent 
features or not, they are still bound together by the physics of the crystal. Applicant also claims 
that the C can be interstitial and refers to Osten et al. but note first, that Lanzerotti et al. (EEEE) 
shows that in SiGeC the C is substitutional (page 335, column 1, line 3) and since the whole 
point of adding C is to reduce strain, it must be substitutional. Also note that Osten et al. refers to 
SiC. Applicant appears to wish to claim that some of the C is not substitutional but does not 
specify what amount is thus ineffective. If this is the case, it is noted that such a condition is not 
shown in the specification and is not enabled. 

23. Applicant states that Lanzerotti et al. (IEEE) only assumes that the C is substitutional. 
While Lanzerotti et al. (IEEE) does make the statement that it is so assumed does make the 
conjecture that it is not subsitutional correct. 
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24. With regard to further comments that C need not be substitutional note that Applicant 
refers to Sii.x-yGexCy which is a stoichiometric formula! 

25. Applicant's comments with respect to strain relief also support the idea that C is 
substitutional since strain reUef is based on it. 

26. Applicant states that Lanzerotti et al. show C concentration as being 1.1% but note that 
conentrations of 0.1% and 0.7% are also shown. 

27. Applicant states that the Lanzerotti et al. references do not suggest omitting the spacer 
layers but note that Lanzerotti et al. (lEDM) shows the importance of low base resistance (page 
249, 1'^ paragraph under Introduction) and that the use of undoped spacer layers has problems 
associated with their use (page 249, columnl, 3"^ paragraph under Introduction). While the 
removal of spacer layers is not specifically stated, the implication is clear that their effect should 
be minimized and their removal is obvious. Applicant further states that Lanzerotti et al. (lEDM) 
shows that the spacer layers are used to prevent high Ib but note that the problem of high Ib is 
due to the diffusion of B from the base into the emitter and the use of C prevents such diffusion. 
Also note that it is shown that the B remains in the SiGeC layerApplicant states that Lanzerotti et 
al. teaches away from omitting spacer layers but note that it is shown that the spacers cause 
problems and that the use of C keeps the B in the layer and thus it is clear that the spacers are not 
needed. 

28. Applicant states that since Lanzerotti et al. refer to a sheet resistivity that the resistance of 
the base is of no consequence but note that the sheet resistivity is the commonly used measure of 
the resistivity of a thin layer and since the device uses conduction across the junctions, it is the 
resistance of the base normal to the junctions that is of significance. 
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29. Applicant states that the Examiner has not responded to previous arguments. Which 
arguments are these? 

Conclusion 

30. TfflS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Douglas A Wille whose telephone number is (571) 272-1721. 
The examiner can normally be reached on M-F (6: 15-2:45). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and (703) 872-9306 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
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